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1.0 INTRODUCTION

The Y-12 0il Landfarm, which began operation in 1972, was
developed to microbially degrade waste oils. Environmental sampling
conducted by Bechtel National, Inc., and ¥Y-12 has indicated the
pPresence of polychlorinated biphenyls (PCBs), uranium, and various
chlorinated solvents within 0il Landfarm plots. (See Attachment 1,
“Characterization and Remedial Action Plan for the Y-12 0il
Landfarm," submitted to ¥Y-12 on October 28, 1983.) These materials
may be transported offsite via surface water, ground water, and
sediment.

A Memorandum of Understanding (MOU) between the U.S. Department
of Energy, the U.S. Environmental Protection Agency (EPA), and the
Tennessee Department of Health and Environment calls for a
description of runoff from the 0il Landfarm (Paragraph VIII-1b).
The following report was prepared to fulfill the terms of this
agreement.

This report presents a description of the 0il Landfarm and
receiving drainages. Also included are the results of a recently
completed sampling program which was designed to characterize the
potential contamination of surface water and sediment near the 0il
Landfarm.

2.0 BACKGROUND AND HISTORICAL INFORMATION

A variety of methods has been utilized for disposal of waste
oils, coolants, and mop waters generated at the ¥Y-12 Plant since
1955. Prior to 1973, disposal practices included public sale of
usable oils, open pit burning at the ¥Y-12 Plant Burial Grounds, and
pour-out trenches and standpipes in the ¥-12 Plant Burial Grounds.
During 1972, a method was developed for the Y-12 Plant which used
natural soil microbial assimilatory processes to slowly degrade oily
wastes. The process involved application of waste oils and coolants
to nutrient adjusted soils followed by frequent soil cultivation to
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maintain aerobic conditions. The area selected for the program is
located north of the Y-12 Centralized Sanitary Landfill I in Bear
Creek Valley and has been designated as the ¥-12 Plant 0il Landfarm.

Initially, the facility consisted of 1.3 acres of land (six
plots excluding roadways) prepared for application of waste oils and
coolants. The facility size gradually increased to 4.0 acres (24
plots excluding roadways) in 1979 to accommodate increased waste oil
and coolant generation rates.

Beginning in May, 1973, wastes were collected in tank trucks,
distributed over the surface of the plots, and cultivated into the
top three inches of soil. The plots were cultivated frequently
between application periods. The application dates were selected to
minimize impacts of precedent rainfall and forecasted antecedent
rainfall events. The 0il Landfarm was operated on a seasonal basis
from April to October to permit favorable conditions for soil
microbial activity.

Since 1973, approximately one million gallons of wastes have
been applied to the plots at the 0il Landfarm. Wastes placed on the
Oil Landfarm included ("Characterization and Remedial Action Plan
for the ¥-12 Plant 0Oil Landfarm," October 28, 1983):

o waste oils (containing PCBs and various chlorinated
solvents), 1,222,410 1b;
o oils (containing PCBs) which were skimmed from the 0il

Retention Ponds in ¥-12 Burial Ground A, 15,000 gallons:;

o) beryllium-contaminated oils, 500,738 1b:

o] coolants, 3,361,858 1lb:

o mop waters, 163,885 1b;

o} tanker oils from the Oak Ridge Gaseous Diffusion Plant
(ORGDP), 844,203 1b;

o) wastes from cooling tower, basin and burial grounds,
239,000 1b:

o unidentified miscellaneous liquid wastes, 1,186,813 1lb.

All waste applications at the 0il Landfarm were discontinued in
October, 1982.
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3.0 DESCRIPTION OF THE OIL LANDFARM AND ITS WATERSHED

Currently, the O0il Landfarm consists of 24 plots. Each area
between roadways actually consists of two east-west oriented plots
(see Figure 1). The plots can be grouped in three locales: the
south and eastern plots (1-12), the south and western plots (13-18),
and the northern plots (19-24). The three locales have surface
areas (including roadways) of 3.5 acres for plots 1-12, 1.6 acres
for plots 13-18, and 1.9 acres for plots 19-24.

Two intermittent streams receive runoff from the 0il Landfarm
before discharging.into Bear Creek. The locations of these streams
(designated the West Stream and the East Stream) are illustrated in
Figure 1. The West Stream receives runoff from a total surface area
of 76 acres while the East Stream drains an area of 73 acres. Using
the contours indicated in Figure 1, a drainage divide was drawn for
the 0il Landfarm. This divide indicates that the bulk
(approximately 70%) of the Landfarm surface area drains in the
direction of the West Stream.

Other prominent hydrologic features of the Landfarm include:

1) A culvert located at the southwest portion of plots 13-18
which acts as a point discharge for Landfarm surface runoff
into a2 small tributary of the West Stream.

2) A below grade, stream channel which flows south across the
western portion of plots 1-12. This channel discharges
into a tributary of the West Stream and is open to the
surface on a roadway between plots via a steel grate.

3) A seep which originates along the southern portion of plots
1-12 and discharges into the East Streamn.

4.0 CHEMICAL CHARACTERIZATION OF THE OIL LANDFARM DRAINAGE BASIN

In response to the MOU, a sampling program was implemented to
characterize the 0il Landfarm for remedial action planning. Prior
to the implementation of this plan, no data describing the chemical

characteristics of site surface waters and sediment were available.
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Sampling station locations (see Figure 1) were chosen to provide
information describing the potential transport of contaminants from
the 0il Landfarm. Stations which were selected to be representative
of background conditions (Stations 1 and 8) for the West and East
Streams were located upgradient of 0il Landfarm operations.

Stations were also located in Bear Creek upstream (Stations 14 and
6) and downstream (Stations 15 and 7) of the confluences of the West
and East Streams to determine the extent of offsite contaminant
migration.

To be consistent with National Pollutant Discharge Elimination
System permitting requirements (40 CFR 122), water samples were
analyzed for:

Biochemical Oxygen Demand (BOD )

° 5 Day

o Chemical Oxygen Demand

o Total Organic Carbon

o) Total Suspended Solids

o Ammonia (as N)

o Temperature

o pH

o] Volatile Organics

o Acid/Base Neutral Extractable Compounds (on selected
samples)

o) PCBs

o Metals, Cyanides, and Phenols

o Other Conventional and Nonconventional Pollutants.

Sediment samples were analyzed for:

o) Volatile Organics

(o} Acid/Base Neutral Extractable Compounds (on selected
samples)

o PCBs

Metals, Cyanides, and Phenols
Other Conventional and Nonconventional Pollutants.
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Suspended solids were collected and analyzed to determine if
this medium was a significant transport mechanism for PCBs.
Filtered and unfiltered water were also analyzed to determine if
metals were being transported as suspended solids.

All water and sediment was collected by grab sampling. Water
from the below grade stream channel was collected using a
peristaltic pump. Samples were collected using a low pumping rate
(<0.5 liter/minute) to avoid potential loss of volatile organics.
Water was pumped through Teflon tubing to reduce the possibility of
contaminant leaching from or adsorption on tubing walls. Sample
collection using the peristaltic pump was done in accordance with
EPA recommended methods (Ford et al. 1983).

Analytical results are presented in the following tables:

1) Volatile Organics in Water, Table 1

2) Volatile Organics in Sediment, Table 2

3) Base Neutral Extractable Organics in Water, Table 3

4) Base Neutral Extractable Organics in Sediment, Table 4
5) Acid Extractable Organics in Water, Table 5

6) Acid Extractable Organics in Sediment, Table 6

7) PCBs, Table 7

8) Total Metals, Cyanide, and Phenols in Water, Table 8
9) Dissolved Metals in Water, Table 9
10) Metals, Cyanide, and Phenols in Sediment, Table 10

11) Miscellaneous Parameters, Table 11l

Review of results obtained from the recently implemented

sampling program indicate:

Volatile Organic Priority Pollutants

o Toluene was the only volatile organic detected in
background samples (Stations 1 and 8).

o) Volatile organics were detected in water at Station 16
(the below grade stream channel). This may indicate

upgradient contamination or contaminant influx
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directly from Landfarm plots. Volatile organic
concentrations were close to the limit of detection at
all other sampling locations.

The West Stream has greater concentrations of volatile
organics than the East Stream. This may be a result
of a greater Landfarm area draining into the West
Stream than into the East Stream or upgradient
contamination entering this stream via the below grade
stream channel.

Acid/Base Neutral Extractable Organics

(o]

PCBs

No Acid/Base Neutral Extractable Organics were
detected in water.

Acid/Base Neutral Extractable Organics were only
detected in sediment at Station 3.

PCBs in water were less than 0.3 ppb for all aroclors
at all stations sampled.

PCBs 40 not appear to be migrating from Landfarm plots
as suspended solids.

Station 10, which receives direct runoff from the
western portion of the 0il Landfarm, had the highest
observed PCB concentration (1.l ppm - Aroclor 1260).
This concentration, however, is below the EPA
recommended action level of 50 ppm.

Metals, Cyanide, and Phenol

o

¢l24y
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Elevated concentrations (relative to background -
Station 1) of total boron and uranium were present in
the East Stream.

Total mercury in water was below the detection limit
at all stations for which analytical results have been
completed (Stations 1, 8, 9, 10, and 186).




o Uranium was detected in sediments of the East Stream
at locations south of the 0il Landfarm (Stations 3, 4,
and 5). The maximum observed concentration for
uranium in sediment was 635 ppm at Station 3. Uranium
in sediments was also observed upstream and downstream
of the confluence of the East Stream with Bear Creek.

o) Elevated concentrations (relative to background -
Station 8) of boron were observed in sediment in the
West Stream, and downstream of its confluence with
Bear Creek.

o Elevated (relative to background) concentrations of
titanium were found in the sediment of the East Stream
(Stations 2, 3, and 4) and downstream of this stream's
confluence with Bear Creek (Station 7). Titanium was
also elevated in the sediment of the West Stream
(Stations 9, 10, 11, and 12) and upstream and
downstream of this stream's confluence with Bear Creek.

o Elevated (relative to background) concentrations of
beryllium were found in the sediment of the West
Stream (Stations 11 and 12). The highest observed
concentration for beryllium in sediment (7.3 ppm) at
the Landfarm was found at Station 10 which receives
runoff directly from the southwest portion of the Oil
Landfarm.

o Elevated concentrations of mercury were observed in
sediment in the East Stream. The highest observed
concentration was 60 ppm at a point just south of the
0il Landfarm (Station 3). Concentrations of mercury
in sediment decreased gradually from this location to
the stream's confluence with Bear Creek. Mercury in
sediment was below detectable concentration upstream

and downstream of this confluence with Bear Creek.
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Miscellaneous Parameters

o

High Chemical Oxygen Demand relative to Biochemical
Oxygen Demand was observed at stations receiving
drainage from the western portion of the 0il Landfarm
(Stations 10, 11, and 12). This indicates that
organics in runoff from this are not readily degraded
by standard seed organisms.

Elevated concentrations of nitrate were found in Bear
Creek upstream and downstream of the confluences of
the West and East Streams with Bear Creek. Nitrate
concentrations were not elevated in the West and East
Streams indicating that the 0il Landfarm is not the
major source of this compound in Bear Creek.

Fluoride concentrations were elevated (relative to
background) at Stations 5, 7, and 16.

Elevated concentrations (relative to background) of
organic nitrogen (total Kjeldahl nitrogen minus
ammonia) in water, oil, and grease in sediment were
found at Station 10.
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SAMPLING DATES AND LOCATIONS OF STATIONS IN THE OlLl LANDFARM

STATION 1I: 13/24/83

NEAR THE HEADWATERS OF EAST STREAM
STATION 2: 10714783

EAST STREAM, NORTHEAST OF PLOTS 1-2
STATION 3: 10/24/83

EAST STREAM, SOUTHEAST OF PLOTS (i1-12
STATIONM 34: 10/24/83

EAST STREAM, EAST OF SANITARY LANDFILL AND NORTH
QF DISCHARGE INTO BEAR CREEX

STATION 5: 18724783

EAST STREAM, BEFORE DISCHARGE INTO BEAR CREEX
STATION 6. 10724783

BEAR CREEX, UPSTREAM OF EAST STREAM DISCHARCE INTO BEAR CREEX
STATION 7: 10724/83

BEAR CREEIX, DOWNSTREAM OF EAST STREAM DISCHARCE INTO
BEAR CREEX

STATION 8: 16/14783
NEAR THE HEADWATERS OF WEST STREAM
STATION 9: 10734783

DRAINAGE DITCH NORTH OF PLOTS 13-18

STATION 10: 10714783
CULVERT DRAINING WESTEZRN PORTIONS OF PLOTS 13-18

STATION (1t 9/22783
D1SCHARGE OF CULVERT DRAINING AREA SOUTH OF PLOTS 13-18

STATION 12: 97122783
DISCHARCE OF CULVERT DRAINING AREA SOUTH OF PLOTS 13-18

AND POSS1IBLY FROM SANITARY LANDFILL

STATION t3: 10126783
WVEST STREAM BEFORE DISCHARGE INTO BEAR CREEX

STATIGN 14: 9122183
BEAR CREEX, UPSTREAM OF WEST STREAM DISCHARGCE INTO BEAR CREZX

STATION $5S: 9122783
BEAR CREEX, DOWNSTREIAM OF WEST STREAM DI1SCHARGE INTO BEAR CRZIEZX

STATIOR (6. 10/30/83
SUBMERGED STREAM UNDER WESTERN PORTION OF OIL LANDFARM

NOTES FOR TABLES 1-11%

N = NOT DETECTED

¢ INDICATES THAT A PARAMETER WAS DETECTED BUT AT A CONCENTRATION
LESS THAN THE INDICATED VALUE

CACO3 = CALCIUM CARBONATE
UMHOS = MICROMHOS

MV = MILLIVOLTS

PH = PB

BLANX SPACE INDICATES THAT THE ANALYS1S HAS NOT BEEN COMPLETED OR THAT
SAMPLES WERE NOT COLLECTED FOR ANALYSIS OF TH1S PARAMETER
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NQTES FOR 5011 TABLES DATED 1/24/84:

1). N = NOT DETECTED

INDICATES THAT A PARAMETER WAS DETECTED BUT AT A CONCENTRATION
LESS THAM THE INDICATED VALUE

Z2).

o

3). * INDICATES THAT THE ANALYSIS HAS NOT BEEN COMPLETED OR THAT
SAMPLES WERE NOT COLLECTEDR FOR ANALYSIS OF THIS PARAMETER
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MOTES ON TABLES FOR G1L LAMNDFARM (1/13/83)

N = MOT DETICTED

¢{ INDICATES THAT A PARAMETER WAS DETECTED BUT AT A CONCENTRATION
‘LESS THAN THE INRICATED VALUE

CACG2 = CALCIUM CARBONATE
UMHCS = MICROMHOS

MY = MILLIVQOLTS

PH = PH

* INDICATEZS THAT THE ANALYSIS HAS NOT BEEN COMPLETZD OR THAT
SAMPLES WERE NOT COLLECTED FOR ANMALY315 OF THIS PARAMETER
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TABLE 3

BASE-NEUTRAL EXTRACTABLE GRCANIC PRIORITY POLLUTANTS IN WATER
UNIT=PPB

FACILITY: GIL LANDFARM

STATIGON

BASE-NEUTRAL i S é ? 8 9 10 16
EXTRACTABLE ORGANIC

ACENAPHTHENE N N N N N N N N
ACENAPHTHYLENE N N N N N N N N
ANTHRACENE N N N M N N N N
BENZIDINE N N N N N R M N
BENZOCA)ANTHRACENE N N N N N N N N
BENZO(A)IPYRENE N N N N N N N N
3,4-BENZOFLUORANTHENE® N N N N N N N N
BENZO(CHIJIPERYLENE N N N N N N N N
B15¢(Z~CHLOROETHOXY)METHANE N N N N N N N N
B1S¢(2-CHLOROETHYL)ETHER N N N N N N N N
B15¢(2-CHLORO1SOPROPYL)ETHER N N N N N N N N
B1S{2Z~-ETHYLHEXYL)IPHTHALATE N N N N M N N N
4-BROMOUPHENYL PHENYL ETHER N N N N N N N N
BUTYL BENZYLPHTHALATE N N N N N N N N
2~-CHLORCONAPHTHALENE N N N N N N N N
4-CHLORO-PHENYL PHENYL ETHER X N N N N N N N
CHRYSENE N N N N N N N N
DIBENZG{(A,H)ANTHRACENE N N N N N N N N
1,2-DICHLOROBENZENE N N N N N N N N
1 ,3-DICHLOROBENZENE N N N N X N N N
1,4-D1CHLOROBENZENE N N N N N N N N
3,3'-DICHLOROBENZIDINE N N N N N N N N
DIETHYLPHTHALATE N N N N N N N N
DIMETHYLPHTHALATE N N N N N N N N
DI-N-BUTYLPHTHALATE N N N N N N N N
2,4-DINITROTOLUENE N N N N N N N N
2,6~-DINITROTOLUENE N N N N N N N N
DI-N-OCTYLPHTHALATE N N N N N N N N
1,2-DIPHENYLHYDRAZINEX* N N N N N N N N
FLUGRANTHENE N N N N X N N R
FLUDRENE N N N N N N N N
HEYACHLOROBENZENE N N N N X N N N
HEXACHLOROBUTADIENE N N N N N N N N
HEXACHLOROCYCLOPENTADIENE N N N N N N N N
HEXACHLOROETHANE N N N N N N N N
IDENG{1.,2,3-CDIPYRENE N N N N N N N N
1SOPHORONE N N N N N N N N
NAPHTHALENE N N N N N N N N
NITROBENZENE N N N N N N N N
N-NITROSODIMETHYLAMINE N N N N N N N N
N-NITROSOD1-N-PROPYLAMINE N N N N N N N N
N-NITROSODIPHENYLAMINE**~* N N N N N N N N
PHENANTHREME N N N N N N N N
PYRENE N N N N N N N N
1,2,4-TRICHLOROBENZENE N N N N N N N N
2'3,7,B-TETRACHLORODIBENZO-P-DIOXIN N N N N N N N N
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rsrr DETECTED AS DIPHENYLAMINE
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BASE-NEUTRAL EXTRACTABLE ORCANIC PRIORITY POLLUTANTS IN SEDIMENT
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